Effect of glucose starvation on glucose transport in neuronal cells in primary culture from rat brain.
The regulation of glucose transport into cultured brain cells during glucose starvation was studied. On glucose deprivation for 40 h, 2-deoxy-D-glucose (2-DG) uptake was stimulated twofold in neuronal cells but was not changed significantly in astrocytes. On refeeding, the increased activity of neuronal cells rapidly returned to the basal level, an observation indicating that the effect of glucose starvation was reversible. The increase was due solely to change in the Vmax, a finding suggesting that the number of glucose transporters on the plasma membrane is increased in starved cells. Cycloheximide inhibited this increase. In the presence of cycloheximide, the activity of 2-DG uptake of starved cells remained constant for 12 h and then slowly decreased, whereas that of fed cells decreased rapidly. These findings suggest that glucose starvation regulates glucose transport by changing the rate of net synthesis of the transporter in neuronal cells in culture.